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IT IS r^i&T^^p. 



Chips/ ea^n rv^n ra%:"l"r*^ '"^■""'^ 

write or read operations L,^ '^""'"'^ 
organised into one or " "^^-^ 

aadre..a.xe .or eraTe cpLa::::. "*''°" ^--vidnaXX, 

oontroXXer^;:r1- T/—^^^^^^ 

tiaXX. reducing t.e n„^er o. o.^^^^^:^ 



Wherein ti.!' ^i^or^9^ system as In claim 1 

wherexn the memory chips are flash EEPROM devlcesr 

^^^^ storage system a.? «i • \ 

wherein the device bnc ^ yst^em as m claim 1, 

serial-out Xi„:s! a cx:ct xlne 

line, a seriaX pr;tocox ^^Loriine """h" 

power Xines . <=ontroX Xine, and a pXuraiity of 

Wherein tJl' .^^Z.Tj^Tt^^r^T "'^"^ 

y onips are flash EEPROM devices. 



Wherein tHe de^ilTr oTtT /e^iatirx? ^' 

two seriax-out Xine., a oXoc. Xine, a 
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line. 



p;::; 1 •■"^"""^ -"^^^^ 

u . *■ * "nass storage system as in clain, s ' 
wherexn the »e„ory chips are flash EEPROM 

Wherein the Lr:totT%;rr " ^ ^^^^ ^' 
co^unicate with the co Jute/'s,re. "ia " a ^anaa:: 
computer system bus, a„<, wherein the n.ass storagf^^s^:^ 

tithin the a standard power supply 

Within the computer system. ' 

8. A mass storage system as in claim 7 
Wherein the memory chips a^e flash EEPHOM devices 

9. A mass storage system as in claim i 
Wherein the mass storage system is adapted to 
communxcate with the computer system via a sta^da^d 
computer bus Interface, and wherein standard 
system is adapted to he powered^ f standLd^""'^ 
supply Within the computer system. P""" 

10. A mass storage system as in claim 9 
wherexn the memory chips are flash eeprom devices ' 

11. A mass storage system as in claim i 
further including i claim i, 

Pluralltv^^f °" r" '^'"^f^""^- «ach Containing a 
Plurality of mounts, each said pluraln-„ „f 

adapted to receive one of the pluralitv 

tue plurality of memory chins- 
an extension of the device bus to each of LL 
plurality of mounts for connection i-,, ^iT 
thereon; connection to the memory chip 

a set Of device-select pinouts on each memory 



Chip; 



O 



34 



pads .o define a -unt Address a^HSo- 

axray address ,or ..a. ^ry cMp JuntrdlreLrr: 

one or more backplanes. eacn,said 

12. A mass storage system as in claim n 
Wherein the .e.ory chips are -flash EEPROM devices! 

13. A mass storage system as in claim n 
each said memory chip further including: "" ^"-"^"^ 

a device select circuit for enahiin.. *.u 
memory chip thereof whenever ap arrav aHH ''^'''^'-^^ 



wherein th^' " """"^'^ ^= ^l-i" 

wherein the memory chips are flash EEPROM devices. 

IS. A mass storage system as in claim n 
said device select circuit further including. ' 
slanai T""^ responsive to an asserting chip-select 
signal and a clock signal from the device bus for 
converting V -realized array address from the dev!:: 
bus to a corresponding parallel array address; and 

means for asserting a meBory chip-select 

riLr™ Tdd-rts trth"^"^^" ^o..^^ 

predetermxned configuration ^f grounded bonding pads 
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lujry cnips are flash EEPROm devices. 
17 • A mass storage svei-^afn ^« • . 

pads are configured with a predeterMllf <=°-"«Pondlng 
grounding configuration. ^"''""'""-<'' "aster-select 

„K • * "ass Storage system as in claim iv 

Wherexn the Memory chips are flash bbpko« devices! ' 

Wherein the !;e.or/rp "sTnfb^^^^^^^^^^ ^^^^■» 
circuit and a ded^cate'/c\lTs"i:o:^rg:;lr"^^^^^^^^^ 

w...eln saP^deJirseirXcrf^^^^^^^^^^ 

"e„or. chi: ^^r^j'T^:;:^^'^^ 

fro. the device bus coincides lltl ^TrZ ' 
address. a predetermined 

" ""^ss storage system as in claim 
wherexn the memory chips are flash bbprom devices ' 

further JLm'gr" "orage system as in claim ^, 

a PXuralityTfr;~T -h containing 

■J evice mounts, eaqh meroory-device 
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to receive one o. «,e ,X^.,,^ 

the Plurality Of „e.ory sub^od^es, °' 

an extension of the device bus to ^«^k 

tnererore to each memory chip thereon; 

Chip; " °' ^^"^=--^^1--^ pinoute on each memory 

_ a set of corresponding pads on each memorv 

devxce mount for connection to the set of devioe^ct 
P^outs Of the memory chips mounted thereon, sai^ set o^ 
corresponding pads being partitioned into first and 
second subsets of pads; "rst and 

said f irst subset of pads capable of providina 

adres::s^f°or:r/"^ configurations to defi™;:! 

addil > xemory^device mounts and therefore 

me^r H y Chips mounted on f ach 

memory submodule; and 

said second subset of pads being connected to 

or:::^iT"' ^^'^ ^"^-^'^"^^ ^r^TiZLi: 

lions Tit. '""^ °' '^"""'•^^ P-''^ configure! 

tions to define unique addresses for all , 

mounts and therefore addresses for corresoond- 
submodules mounted on each bac.pTahe ' ™^ 

^ "»^ss storage system as in claim 
Wherein the memory chips are f lash .EBPRO« deyicer 



25. a mass storage system as in claim Jl 
each said memory chip further Including: ' 

a device select circuit for enahn„„ ..k 
memory chip thereof whenever an array address je^iv": 
from the device bus coincides with the arrav ^dn 
obtained from the sat m ^ address 

om the set of device-select pinouts as 
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26. A mass storage system as in clai™ ' 
Wherein the „y Chips are ,xash BEPROM devIcr 

27. A mass storage system as in claim 5r 
said device select circuit further Including: ' 

means responsive to an asserting chip-select 
Signal and a clock signal from the device buT for 
converting a serialized array address from the devS: 
bus to a corresponding parallel array address; and 

means for assorting a memory chip-select 
Signal Whenever a match occurs between the correspondtn! 

fr" tf ""^ ^"'^"^ "^"^ ^^"y address obLLed 

from the set of device-select pinouts a« defined by the 

predetermined configuration of grounded bonding pads 

28. A mass storage system as in claim 27 
wherexn the memory chips are flash EEPROH device^ 

29. A mass storage system as in claim 7^ 
Wherein said device select circuit further including I 
master-select circuit for enablina th» "^""^"f- « 
thereof Whenever said set of "^rLprdirrads tri 

rfirrrtir ; 

Wherein t.r.em:r ^ P^^^^ir^^^^^^^ 



Wherein th,. * ^» <=l«i>« 29, 

c^r^it rd?TT- '^^ >^" master-selec; 

circuit and a dedicated chip select Signal. 
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^ . ^ Storage system as in claim ^i 

Wherein the memory chips are flash eeprom device" ' 

33. A mass storage system as in claim 23 ' 
Wherein said device select circuit further incl^^Lg. 

a device deselect circuit for difiahHT,„ \ 
«e.ory ,He.eo. whenever an ^r^l^^^^ 

;w.e..„ ..r^e^L - - - ^^^^^ 33, 

^ 35. A mass storage system as in claim 1 each 

saxd solid-state memory device further including^.' 

a serial protocol logic for controlling the 
protocol of the serialized address ^ 
inforni«t-,r.T, . aqaress, data and command 

inrormation carried in th*a Ho<.r4^;r. 

protocol Xo,ic coaprlsin^r ' "^^^^V 

addresses (^^"^^^"h converting serialized 

addresses from the dev:Loe bus to a parallel address bus- 

. "^^"^ ""ting and converting serialized 

data from the deyice bus to a parallel dat! bus 

^ "^^"^ '""^ '^"""n? and converting serialized 
conuoaacl codes from the device bus to a plurality !f 
parallel command lines; Plurality of 

» r.,.^ . ' pointer shift register neans for capturing • 
a code from the device bus; pturmg 

^ pointer decode means for selectively enable 
said one of the routing and converting means; and 

a serial protocol control signal from the 
dev.ce bus for enabling said pointer shift reTlst^r 

dxsabling said converting means, and for disabling said 
pointer shift register means after the code has been 
captured and enabling said routing and converting means 
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Storage system as in clain, 
wherein the memory chin*? «r.^ *i u claim 35, 

emory cnxps are flash EEPROM devices. 

serializing each command, address, r^r- ^ ^ 
information into resDeoi-f..o • ^^ciress or data 

nj^o respective string components; 

providing a code tag to each respective strlnc, 
component; ppev-tive Strang 

.... . .^"stzT zr:^ ::::z,:tz:z 

Which provfrf " protocol control signal 

Which provides a tuna reference for the start and end of 
each respective strln, component m the serial strea^f 
transferring the serial stream and the serlTl 
protocol control signal from one svst»™\ 
system; om one system to another 

strlno ''"^=""5 «tart and end of each respective 

1 serlTrw" \" ^^"^'^^ 
cne serxal protocol control signal; 

reading the tag code of each respective strina 
component and routing each respective strln. 
in the <if>i-i»i ^4. opeotxve strxng component 

xn the serial stream accordingly, thereby extractinrr 
each command, address or data string o« extracting, 
serial stream in the other s,s::::' "^'^'"^ 

comprising'^eLrtr ^'^^^ 37, further 

•. converting each routed command, address and 
data information back to a parallel format. 
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39. In a memory system havlno at- 
memory device in communication with a no„/ ,t ""^ 
memory device transeerring data ^i^h ".7 
serially, an improved methid of readll T,. """^^^-^ 
the .emory device, comprising the steps o"' 

reading a new chunk of data = « 
Of data from the memory device in parrilel ™ 

parallel tTTerial f olTr" h °^ 

controller, ^"^ ^''^Wns out to the 

setting up the address fnr 
data to be read and sending it from 1 °' 
the memory device whil/tn controller to 

being Shifted out^'l^rj"^""' ^"--^ °* ^ata is 

^ , rrom the meraory devio^a 4-^ 

controller; uevice to the 

accessing the memory device t-i. 4-k ^ 
for the next chunk of data while ^^^^^^s 
data is being shifted out f rjT thl ^^'"'^^ 
controller; and ^ "'^"'^^^ ^'^^^^^ to the 

repeating all the above sten^ =^4- 

current Chunk, has been Shifted out of th. 

until -all Chunks to be read have Ln s^LLTo^^T"^' 

memory device . - shifted out of the 



